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ISSN 1600-5368 1-(4-Nitrobenzoyl)thiosemicarbazide monohydrate: a three-dimensional hydrogen-bonded framework structure In the title compound, C 8 H 8 N 4 O 3 SÁH 2 O, strong hydrogen bonding results in the formation of a number of chains and dimers, which combine to give a three-dimensional hydrogenbonded framework.
Comment
Acylthiosemicarbazides are versatile compounds, having a large spectrum of biological properties (Bhat et al., 1967; Guersoy & Karali, 1995; Plumitallo et al., 2004) . They are, in addition, useful precursors of various biologically active heterocyclic compounds, including triazoles (Kane et al., 1994; Palaska et al., 2002) , thiadiazoles (Oruc et al., 2004; Palaska et al., 2002) and oxadiazoles (Palaska et al., 2002; Yale & Losee, 1966) . Certain acylthiosemicarbazide-transition metal complexes have also been shown to possess useful biological activities (Shen et al., 1997; Singh & Singh, 2001 ). As part of our interest in acylthiosemicarbazide compounds, we now report the crystal structure of 1-(4-nitrobenzoyl)thiosemicarbazide monohydrate, (I).
Within the asymmetric unit of (I), the O atom of the solvent water molecule acts as an H-atom acceptor for the amide group of the organic molecule (Fig. 1) . The p-nitro group is rotated from the essentially planar aryl group by an angle of 13.07 (12) , whereas the CN(O) group is twisted by 10.77 (12) . The hydrogen bonding (Table 2) at the basic level produces a mixture of chains and dimers. The combination of the hydrogen bond described above, together with O1W-H1WAÁ Á ÁO7
ii [symmetry code: (ii) x + 1, y, z] leads to a C 2 2 (9) chain (Bernstein et al., 1995) along [010] . Another chain, C(12), forms along [100] via the N9-H9AÁ Á ÁO42 v hydrogen bond [symmetry code: (v) x, y, z À 1]. These combine to form an R 6 5 (34) ring (Fig. 2) ; the disparity between the number of donors and acceptors results from the amide acting as a double donor. The rings link to create a sheet normal to [010] (Fig. 2) .
All other hydrogen bonds involve S as an acceptor and result in dimers. In the first, the hydrogen bond within the asymmetric unit combines with O1W-H1WAÁ Á ÁS1 iii [symmetry code: (iii) 1 À x, 2 À y, Àz] giving an R 2 2 (10) ring and N8-H8Á Á ÁS1 iv [symmetry code: (iv) Àx, 2 À y, Àz] forming an R 2 2 (8) motif. The former two dimers combine with the abovedescribed hydrogen bond to give a chain along [010] (Fig. 3) . The sheet shown in Fig. 2 and the chain shown in Fig. 3 thus combine to give a three-dimensional hydrogen-bonded framework.
Experimental
A solution of potassium thiocyanate (0.73 g, 12.5 mmol) and concentrated HCl (1.25 ml) was added to a stirred solution of 4-nitrobenzoylhydrazide (1.5 g, 8.3 mmol) (Hosamani & Pattanashettar, 2004) in methanol (21 ml). The mixture was evaporated to dryness on a steam bath, further methanol (21 ml) was added and the mixture heated for 1 h on a steam bath. The resulting solid was successively washed with water and a small volume of ethanol, and recrystallized from acetone, yielding 2.1 g (70%) of yellow 1-(4-nitrobenzoyl)thiosemicarbazide (m.p. 489 K). The molecular structure of the title compound, showing the atomlabelling scheme. Displacement ellipsoids are drawn at the 50% probability level. H atoms are shown as circles of arbitrary radius. The dashed line indicates a hydrogen bond. Symmetry codes: (i) Àx þ 1; Ày þ 1; Àz; (ii) x þ 1; y; z; (iii) Àx þ 1; Ày þ 2; Àz; (iv) Àx; Ày þ 2; Àz; (v) x; y; z À 1.
All H atoms were located in difference maps; those in the aryl ring were then treated as riding atoms, with C-H = 0.95 Å and U iso (H) = 1.2U eq (C). All other H atoms were refined freely.
Data collection: COLLECT (Hooft, 1998 ); cell refinement: DENZO (Otwinowski & Minor, 1997) and COLLECT; data reduction: DENZO and COLLECT; program(s) used to solve structure: OSCAIL (McArdle, 2003) and SHELXS97 (Sheldrick, 1997); program(s) used to refine structure: OSCAIL and SHELXL97 (Sheldrick, 1997); molecular graphics: ORTEP-3 for Windows (Farrugia, 1997) ; software used to prepare material for publication: CIFTAB (Sheldrick, 1997) and PLATON (Spek, 2003) .
We are indebted to the EPSRC for the use of both the Chemical Database Service at Daresbury, England, primarily for access to the Cambridge Structural Database (Fletcher et al., 1996) , and the X-ray service at the University of Southampton, England, for data collection. 
Special details
Experimental. IR ν max (KBr, ): 3515, 3429, 3157, 1683, 1630, 1605, 1522, 1348, 1264, 714. 13 C NMR (125 MHz, DMSO-d 6 ): δ 181. 92, 164.30, 149.20, 138.24, 129.30, 123.22 
